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1. INTRODUCTION

The North Bronson Industrial Area (NBIA) Site Operable Unit 1 (OU1) Potentially Responsible Parties Group
(Group) retained O'Brien & Gere to conduct a Groundwater Delineation Study for the Western Lagoon Area
(WLA) at the NBIA Superfund Site in Bronson, Michigan (Figure 1). The Groundwater Delineation Study was
conducted in two phases, with the first phase completed in 2009. The Preliminary Ground Water Delineation
Data Report (0'Brien & Gere, 2009a) and supplemental letter report (O’'Brien & Gere, 2009b) described the data
collection activities and results of the first phase of work. This Groundwater Delineation Study Report documents
the second phase of activities completed in 2010 and presents the results of the most-recent analyses of
collected groundwater samples taken from areas west and northwest of the WLA. For completeness, this report
discusses the data from both phases of the study. Except as specifically noted in this report, the completed work
has been performed in accordance with the methods described in the Field Sampling Quality Assurance Plan
(FSQAP), as amended, and the approved Groundwater Delineation Study Work Plan (O’'Brien & Gere, 2008), as
amended by the Group’s letter to the U.S. Environmental Protection Agency (USEPA) entitled Completion of
Groundwater Delineation Study, Western Lagoon Area North Bronson Industrial Area Site Operable Unit 1,
Bronson, Michigan, dated April 15, 2010. The USEPA approved the amended plan, with clarifications, via its
letter of April 29, 2010.

1.1 BACKGROUND

The NBIA Superfund Site (Site) is located in the City of Bronson, Branch County, Michigan. As defined in the
Record of Decision (ROD) issued by the Michigan Department of Environmental Quality (MDEQ, now the
Michigan Department of Natural Resources and Environment [MDNRE])! and USEPA in June 1998, the Site
encompasses an area of approximately 220 acres in the northern section of Bronson and is bounded to the east
by Lincoln Street, to the north by County Drain #30 (CD #30), to the west by Burr Oak Road, and to the south by
Fillmore and Union Streets. Land use in the vicinity of the Site consists of a mixture of industrial, commercial,
residential, and agricultural uses. The location of the Site is depicted on Figure 1.

CD #30 is a man-made drainage channel approximately 0 to 6 feet wide and 3 to 6 feet deep built prior to 1930
to provide improved drainage for local agricultural fields. The origin of the drain is a small marsh area
approximately % mile northeast of the Site from which the ditch flows southwest, west, and then northwest,
eventually discharging to Swan Creek approximately 1% miles northwest of the Site. CD #30 is managed by the
Branch County Drain Commission.

0U1 at the NBIA Site addresses those areas and media impacted by constituents originating from the WLA in the
northwest portion of the Site and the Eastern Lagoon Area (ELA) located in the northeast portion of the Site.
The City of Bronson owned and operated both sets of lagoons, which were built in 1938 and 1949, respectively,
to receive wastewater from several industries located in the northern portion of the City. The OU1 remedy also
addresses potential exposure to impacted groundwater throughout the Site through implementation of
groundwater use restrictions where needed via City ordinance or environmental restrict covenants on parcels in
Bronson Township.

In 2004 and 2005, a Site-wide groundwater sampling program and surveys of private wells both in the City of
Bronson and Bronson Township were conducted as pre-design investigations (PDI) to supplement studies
conducted earlier, including those in the Remedial Investigation (RI) (Warzyn, 1993). In reviewing the results of
these investigations, USEPA noted that the limits of impacted groundwater in the direction of the nearest private
wells (ie., west and northwest of the WLA along Burr Oak Road) were not defined by the RI or PDI data. The
private wells have been routinely sampled by the county health department and have shown no detectable
concentrations of volatile organic compounds (VOCs) or other Site-related constituents.

1 For simplicity in this report, the acronym MDNRE is used to refer to both the current and predecessor agencies,
except in citations to specific guidance documents or reports.
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1.2 PURPOSE AND OBJECTIVES

The purpose and objectives of the OU1 Groundwater Delineation Study were the following:

® Delineate the extent of impacted groundwater between the WLA and the nearest potential receptors north,
west, and northwest of the WLA;

®, Provide baseline (pre-remedial) groundwater monitoring in the WLA in advance of the planned OU1 lagoon
consolidation and closure activities; and

® Obtain additional data regarding groundwater flow direction in the vicinity of the WLA.

This report documents the additional Groundwater Delineation Study activities and results of the program of
monitoring well installation and development, groundwater sampling, laboratory analysis, and data
management. Descriptions of the Site, Site background, geology and hydrogeology, and groundwater flow and
quality characteristics were provided in the Work Plan and Phase 1 data report. Further discussion of these
topics is provided in this report only to the extent that they pertain to the groundwater investigation activities
described herein. This report serves as a basis for developing plans for OU1 post-remedial groundwater
monitoring and for identifying properties in Bronson Township for which environmental restrictive covenants
may be needed to minimize potential exposure to impacted groundwater.

1.3 SUMMARY OF PHASE 1 ACTIVITIES

The Groundwater Delineation Study was initiated in 2008. As part of this work, Geoprobe® boring and vertical
aquifer profile (VAP) sampling were used to identify the locations for eight new monitoring wells (i.e., MW-6D,
MW-40, MW-42, MW-43, MW-44S /D, and MW-45S/D). The placement of the well screens was based on the VAP
results. In addition, two wells were installed as replacement wells for damaged or missing existing well
locations MW-331 and MW-39. Groundwater levels were measured and groundwater samples were collected
and analyzed from the newly installed wells and selected previously installed wells. The results of the 2008
activities were summarized in the Preliminary Ground Water Delineation Data Report (O'Brien & Gere, 2009a)
and a supplemental letter report (O’Brien & Gere, 2009b).
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2. PHASE 2 GROUNDWATER DELINEATION ACTIVITIES

The Phase 2 Groundwater Delineation Study activities were implemented to complete the delineation of the
groundwater impacts west and northwest of the WLA. Five VAP borings (i.e.,, GP-21, GP-22, GP-23, GP-24, and
GP-25) were installed west of the WLA between Burr Oak Road and just north of CD #30 to address the study
objective of delineating groundwater impacts west of the WLA. One additional VAP boring (GP-26) was installed
to monitor the interior of the groundwater plume west of the WLA. These borings are located between the WLA
and the nearest potential groundwater receptors at residences along Burr Oak Road (Figure 2).

VAP sampling was conducted in these borings to evaluate VOC concentrations in groundwater associated with
the variable lithologies throughout the upper aquifer. Based on the VAP results, and in consultation with the
MDNRE, groundwater monitoring wells were installed adjacent to five of the six borings (designated MW-41,
MW-46, MW-47, MW-48, and MW-49). The VAP borings were abandoned by grouting with bentonite grout
immediately after completion.

One existing monitoring well (MW-28) was repaired during the recent work. The well protector and riser casing
at MW-28 had been damaged (bent) by farming operations, so the well protector and well casing were cut off
below the damage, and a new riser casing and new well protector were installed.

Water levels were gauged in the five newly installed monitoring wells, the eight monitoring wells and two
replacement wells installed in 2008, and 26 existing wells/piezometers. Water-level measurements were taken
approximately two weeks after completing development of the newly installed wells. Groundwater samples
were then collected from the five newly installed monitoring wells, and the eight monitoring wells and two
replacement wells installed in 2008 following the water level gauging. Copies of field notes for the Phase 2
Groundwater Delineation Study activities are provided in Appendix A.

2.1. MONITORING WELL INSTALLATION AND GROUNDWATER SAMPLING PROGRAM

2.1.1. Soil Boring Drilling Program

Six soil borings (i.e.,, GP-21, GP-22, GP-23, GP-24, GP-25, and GP-26) were installed to assess groundwater quality
for placement of monitoring wells. These soil borings were installed and VAP sampling was conducted using
Geoprobe® drilling methods. The boreholes were advanced to the bottom of the upper aquifer, and the till was
tagged and identified at each location. A descriptive log of subsurface materials recovered during drilling was
maintained in general accordance with the Unified Soil Classification System (USCS), American Society for
Testing and Materials (ASTM) Method D2488. Sample descriptions (e.g., color, texture, major and minor
components), organic vapor readings, depth to water, and other characteristics were recorded on the boring
logs, copies of which are contained in Appendix B.

For Geoprobe® drilling, soil sampling was performed by advancing a 5-foot closed-piston macro core (1-% inch
inside diameter) sampler for continuous sample collection. The closed-piston macro core sampler was
advanced to the appropriate depth for the collection of soil samples and then the drive point was released and
the sampler advanced into the undisturbed subsurface material. The sampler was then retracted and opened for
soil classification. The total ionizable VOC concentration was measured in the soil headspace using an organic
vapor analyzer with a flame ionization detector (FID).

The VAP sampling was conducted at approximate 8-foot vertical intervals starting at the base of the upper
aquifer (top of till), which was encountered approximately 24 to 37 feet below ground surface (ft-bgs), upward
to the water table, typically within the 4- to 8-ft-bgs interval. Adjustments in the 8-foot vertical intervals were
made as necessary to account for FID results, interbedded fine-grained zones, thin sandy seams, or changes in
the water table observed at individual boring locations. VAP sampling at GP-26 was only conducted at the base
of the upper sand unit and a sand seam within otherwise clayey soils beneath the upper sand unit. Originally, no
VAP sampling was planned for this location, but with the existence of a sand seam within the underlying clayey
soils, samples were collected to determine where to set the well screen. Previous sampling results from nearby
VAP borings GP-17 and GPMW-41 in 2008 indicated that VOC concentrations were higher at the base of the
upper sand unit.
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VAP sampling was conducted at the following screen intervals:

wellp STEERMEAl ep ST MeEl  yenp SR !
GP-21 3to7 GP-22 7to11 GP-23 7to 11
71011 13to 17 15to 19
15to 19 21t0 25 20 to 24
21t0 25 25.5t029.5
32t036
GP-24 3to7 GP-25 3.5t07.5 GP-26 20 to 24
7to 11 7.5t0 11.5 27 to 31
20 to 24 15.5t0 19.5
23.5t027.5

VAP samples were collected by advancing a slotted screen sampler (4-foot length of 0.004-inch slot well screen)
through the borehole to the base of the aquifer, releasing the screen, and then retracting the sampler to allow
the formation to collapse around the screened sampler.

VAP samples were collected using low-flow sampling techniques by attaching a length of new polyethylene
tubing to a peristaltic pump and lowering the tubing intake into the screened interval to the approximate
midpoint of the screen in accordance with the approved Groundwater Delineation Study Work Plan (O’Brien &
Gere, 2008). Groundwater samples were collected for laboratory analysis after the field geochemical
parameters (i.e., dissolved oxygen, specific conductance, oxidation-reduction potential, pH, temperature, and
turbidity) stabilized. If geochemical parameters did not stabilize, a sample was collected after no more than one
hour of purging. Copies of the groundwater sampling logs are provided in Appendix C.

VAP samples were analyzed for VOCs by USEPA Method 8260B. The collected VAP samples were submitted to
TestAmerica of North Canton, Ohio (TestAmerica) for analysis.

After sampling a defined interval, the screen was retracted to the next higher VAP sampling interval where the
process was repeated for the next VAP sample. This process continued to the groundwater table sample
interval. Laboratory analyses were performed with expedited turnaround (between 24 and 72 hours).

Soil boring locations were abandoned by filling the hole with bentonite grout immediately after completing the
VAP sampling.

2.1.2. Monitoring Well Installation

Based on the VAP sample results, five monitoring wells were installed to complete the Groundwater Delineation
Study. Monitoring wells MW-41, MW-46, MW-47, MW-48, and MW-49 were installed adjacent to their
corresponding VAP boring locations (Figure 2). Monitoring wells were installed to depths of up to 29.5 ft-bgs,
with the vertical placement of monitoring well screens based on the VAP results. Monitoring wells MW-46 and
MW-47 were installed at the base of the upper aquifer (top of till), while monitoring wells MW-41 and MW-49
were installed in sands above the top of the till. Monitoring well MW48 was installed in the middle to upper
portion of the aquifer.

The following table summarizes the screen interval selected for each well location:
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BoringID  WellID Screen Interval
(ft-bgs)
GP-23 MW-41 24.5t029.5
GP-22 MW-46 20 to 25
GP-24 MW-47 20to 24
GP-21 MW-48 9to 14
GP-26 MW-49 20.8to 23.8

Table 1 summarizes construction details for these new wells and other wells gauged or sampled in the
Groundwater Delineation Study.

The monitoring wells were installed using hollow-stem auger (HSA) drilling methods using 4.25-inch inside-
diameter HSAs that were blind drilled adjacent to the Geoprobe® VAP boring locations to the base of the
aquifer, or the selected screened zone, if above the base of the aquifer. The monitoring wells were constructed
of 2-inch inside-diameter flush-joint polyvinyl chloride riser casing and 5-foot long stainless steel well screens
with 0.007-inch slots, except at monitoring well locations MW-47 and MW-49, which utilized 4- and 3-foot long
screens, respectively to allow screening of discrete sand seams. The screen and riser assembly was placed
through the HSAs to the desired depth. A washed, graded silica sand pack was placed around the well screen
and extended no more than three feet above the top of the screen (typically about two feet). The sand pack
material was slowly placed to avoid bridging the sand and causing a “sand lock” condition that could have raised
the well during installation. A two-foot coarse granular bentonite seal was added to the annular space above the
sand pack and allowed to hydrate for at least a half-hour after installation. The bentonite was likewise slowly
poured into the borehole to avoid bridging. The remainder of the annular space was grouted using a cement-
bentonite grout to within one foot of the ground surface. The HSAs were retracted periodically during well
installation to minimize the potential for heaving soils and to avoid sand or bentonite locking during well
installation. Well construction details are provided on the logs contained in Appendix D.

2.1.3. Monitoring Well Development

The newly installed monitoring wells were developed after installation of the well screen, casing, and sand pack,
and prior to the installation of the annular space seals during well construction to remove fine-grained
sediments from the well screen and improve the connection between the well and the aquifer. Well
development allows water to flow freely from the aquifer into the well and reduces the turbidity of the water
during sampling.

Consistent with the procedures requested by the MDNRE, well development for the newly installed wells was
performed by surging of the well with a surge block and then purging water from the well with a monsoon
submersible pump. Water was purged until physical parameters stabilized for three consecutive readings.
Physical parameters monitored to assess stabilization were temperature (+0.5 Celsius), specific conductance
(*10 percent), pH (£0.3 units), dissolved oxygen (+0.5 milligrams per liter), oxidation-reduction potential (£5
percent), and turbidity (+20 percent). Well development continued beyond stabilization to a maximum of four
hours if the turbidity of the purge water remained above 20 nephelometric turbidity units (NTUs). Development
of each newly installed monitoring well was documented on development logs; copies of these logs are provided
in Appendix E.

Well development water was contained in 55-gallon drums that were transported daily to a staging area at the
WLA pending final disposal. Each drum was clearly marked with respect to well location(s) from which the
development water was generated. Management of investigation-derived waste (IDW) is discussed in Section
2.4.
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2.1.4. Water Level Measurements

Synoptic groundwater and surface water level measurements were collected on June 7, 2010 following well
installation (i.e., about two weeks after development of the newly installed monitoring wells) and prior to
conducting groundwater sampling. These water-level measurements were used to assess groundwater flow
conditions across the WLA and to generate a groundwater potentiometric surface map. Water level
measurements were collected from the following locations:

= Newly installed monitoring wells - MW-41, MW-46, MW-47, MW-48 and MW-49;

®  Monitoring wells installed in 2008 - MW-6D, MW-33I, MW-39, MW-40, MW-42, MW-43, MW-44S, MW-44D,
MW-45S, MW-45D;

= Select existing monitoring wells and piezometers in the vicinity of the WLA - PZ5, PZ-6S, PZ-6D, PZ-7S, PZ-7D,
MW-4S, MW-5S, MW-5D, MW-6S, MW-7S, MW-8S, MW-8D, MW-9S, MW-25, MW-26, MW-27, MW-28, MW-29,
MW-30, MW-31, MW-32S, MW-32I, MW-33S, MW-36, MW-37, MW-38, and

= (D #30 staff gauge - SG-1R.

Copies of field notes containing the data from well gauging and surface water level measurements are provided
in Appendix A.

2.1.5. Groundwater Sampling and Analysis

Groundwater was sampled from the five newly installed wells (ie, MW-41, MW-46, MW-47, MW-48 and MW-
49) and the recently (2008) installed or replaced wells (i.e, MW-6D, MW-331, MW-39, MW-40, MW-42, MW-43,
MW-44S, MW-44D, MW-45S, and MW-45D).

The groundwater sampling took place approximately two weeks after the installation and development of the
new monitoring wells to allow for equilibration and stabilization. The monitoring wells were sampled using
low-flow techniques in accordance with USEPA procedures (Puls and Barcelona, 1996). A portable bladder
pump system with new polyethylene tubing was used to extract groundwater from each monitoring well.
Groundwater was purged at a rate between 100 milliliters per minute (ml/min) and 160 ml/min until the water
quality parameters stabilize, as measured with a YSI 600x] or equivalent meter utilizing a flow-through cell. A
separate Hach® (DR820) meter was utilized for turbidity measurements. Care was taken to minimize the
drawdown within the wells during purging in accordance with standard low-flow sampling techniques. The
extracted ground water was transferred directly into the appropriate sample containers once water quality
parameters stabilized and the tubing connecting the water quality meter had been disconnected. VOC samples
were collected first, followed by metals and cyanide samples. Copies of the groundwater sampling logs are
provided in Appendix C.

One of the two water quality meters utilized during this round of groundwater sampling recorded elevated pH
readings during purging at monitoring wells MW-41, MW-45S, and MW-45D, which appeared to indicate
potential grout intrusion issues with these wells. After sampling MW-45S, the meter appeared to be out of
calibration, so it was recalibrated, but still showed elevated groundwater pH readings. Subsequently, pH
readings were obtained from these wells utilizing the second water quality meter to evaluate the situation,
which produced pH readings between 6.97 and 7.29 indicating that the initial meter was in error. The first of
the two water quality meters was then taken out of service. Follow up with the equipment rental company
indicated that the pH probe for the first meter was malfunctioning, and it was replaced. Therefore, the
subsequent pH readings are considered representative for these wells, and it was concluded that grout intrusion
is not an issue in the wells.

Well purge water was contained in 55-gallon drums that were transported daily to a staging area at the WLA
pending final disposal. Drums were clearly marked by well location. IDW management is discussed in Section
2.4.

The groundwater samples were submitted under routine chain-of-custody protocols to TestAmerica, a National
Environmental Laboratory Accreditation Program certified laboratory, for analysis of the following parameters:
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= Target Compound List VOCs using USEPA Method 8260B;

= Total analyte list (TAL) metals, except mercury, using USEPA Method 6010B;
® Mercury using USEPA Method 7470A;

= Total cyanide using USEPA Method 9012A; and

®= Free (weak acid dissociable) cyanide using Standard Method 4500 (American Water Works Association, et al.,
1992).

2.2. QUALITY ASSURANCE/QUALITY CONTROL

Quality assurance and quality control measures implemented during field sampling activities included such
activities as field equipment calibration, chain-of-custody protocols and quality control sample collection such as
equipment trip blanks, field duplicate samples, and matrix spike/matrix spike duplicate samples in accordance
with the Work Plan and Section A.4.1 of the FSQAP.

2.3. DECONTAMINATION PROCEDURES

The field sampling program included decontamination procedures to minimize the potential for contaminants to
be introduced into the sample locations or transferred across the study area. Equipment that came into contact
with soil or groundwater, underwent an initial cleaning process, was cleaned between sample locations to
prevent cross-contamination, and was cleaned prior to leaving the study area at the conclusion of
drilling/sampling activities in accordance with the Work Plan and Section A5.3.6 of the FSQAP.

2.4. HANDLING OF INVESTIGATION-DERIVED WASTES

IDW, including soils, decontamination fluids, personal protective equipment (PPE), and disposable sampling
supplies resulting from the field activities, was segregated and placed in new, properly labeled U.S. Department
of Transportation 17H 55-gallon drums. In accordance with the approved FSQAP, as amended, the IDW drums
were staged in the WLA.

Drums of excess soil cuttings and other solids (e.g., PPE) were staged in the WLA for eventual disposition as part
of the OU1 source control remedial action. IDW disposal methods will correspond to the methods employed in
addressing similar remediation wastes generated during remedial action construction activities. Drums of
decontamination liquids, well development water, and purge water will be profiled, manifested, and disposed of
off-site in accordance with local, State, and Federal regulations.

2.5. SAMPLING DOCUMENTATION

The collection of samples was documented on sample collection field forms, copies of which are contained in
Appendix C. The collection, transfer of custody, and shipping of the samples to the analytical laboratory were
documented using chain-of-custody forms contained in Appendix F, along with the analytical reports for the
sample events.

2.6. DATA VALIDATION, MANAGEMENT, AND EVALUATION

The groundwater analytical data (except for VAP data) generated during the investigation were validated (100-
percent full data validation) according to the procedures described in Section A18.1 of the FSQAP. The purpose
of this data assessment was to provide information to determine the uncertainty and bias in the data as
considerations for decision-making. Appendix G provides the data validation report. The data are considered
useable for its intended purpose. No data were rejected. Qualifiers added in the data validation process are
indicated in the presentation in data tables.

Data management procedures were established to effectively process the data generated during the
investigation such that the relevant data descriptions (sample numbers, methods, and procedures) are readily
accessible and accurately maintained. Data were collected and recorded in a variety of ways during the
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sampling program. These included utilizing standard field forms, field notebooks, and laboratory generated
data. The original forms and data are maintained in O'Brien & Gere's files. Data amenable to computerization,
such as analytical data, were input to a data storage system.

2.7. SURVEYING

The spatial location, and surface and top of casing elevations of the newly installed, recently installed (2008),
and existing monitoring wells sampled in this study were surveyed using survey-grade global positioning
system techniques by a professional surveyor registered in the State of Michigan so that all of the monitoring
wells utilized for this study were surveyed at the same time. Some of the wells have not been resurveyed since
1991, and the new encompassing survey will rule out errors associated with different survey events, which may
be important for establishing the groundwater flow characteristics. The locations and elevations of the
monitoring wells and VAP boring location were surveyed using the state-plane coordinate system and were
converted to the same coordinate system used for other surveys within the NBIA, as necessary, and were
incorporated into the existing Site layout map (Figure 2). Two permanent benchmarks were established for the
Site during this time also. The locations of the benchmarks are also shown on Figure 2.
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3. FINDINGS

The information obtained from the activities described in Section 2 is presented in the following section.
Information supporting the observations and findings presented in this report is provided in the table, figures,
and appendices of this report.

3.1. GEOLOGY

The geology encountered in the five soil borings installed as part of the additional Groundwater Delineation
Study activities generally consisted of the following generalized stratigraphy:

= Silty sand or sandy silt (topsoil) layer with a USCS symbol of SM to ML to depths of up to 1.5 ft-bgs;
= Often underlain by a clayey sand (SC) to depths of up to 4 ft-bgs;

= Between 4 ft-bgs to typically 8 to 11 ft-bgs is a wet, sand with little silt, and trace to little fine gravel (SP to
SM);

® Underlain by a sand and gravel (SP-GP) layer to depths of up to about 19 ft-bgs, but more typically to about
11 to 15 ft-bgs;

® Underlain by medium stiff to stiff, sandy, silty clay (CL), or clayey sand (SC) layer from typically about 19 ft-
bgs to up to 22 ft-bgs; however, at GP-24 and GP-26 this clayey layer was considerably thicker and was
observed from 11 ft-bgs to 20 ft-bgs;

® Underlain by additional layers of interbedded sand (SP) and clay (CL) or clayey sand (SC) layers varying in
thickness from a few inches to several feet to depths ranging from about 22 to typically about 27.5 ft-bgs, but
to depths of 36.3 ft-bgs and 36.8 ft-bgs at GP-23 and GP-26, respectively;

® Underlain by a non-plastic, stiff to hard silty, sandy clay (or silt) (CL) (or ML) (glacial till) observed to depths
of at least 40 ft-bgs. This basal till layer underlies the upper aquifer at the NBIA Site and separates it from the
lower aquifer.

The geology observed during the additional Groundwater Delineation Study activities was consistent with the
geology observed during the 2008 activities. Geologic cross sections A-A’, B-B’, and C-C’ illustrate the general
geology observed during the study (Figure 3). Cross sections A-A’ and C-C’ illustrate the geology along the
western edge of the study area, while cross section B-B’ illustrates the geology along CD #30.

The intermediate clay or clayey sand layers, although often described similar to the basal till layer, are
discernable from the basal till layer because they are softer and appear to be under-consolidated, whereas the
basal till is over-consolidated. This over-consolidation indicates that the basal till layer was over ridden by the
glacier and compacted or consolidated (geotechnically, not petrologically) indicating that it was deposited
during an earlier episode of glaciation than the intermediate layers. The intermediate layers appear to be
associated with the terminal moraine located north of the study area and appear to indicate several processions
and regressions of the generally ablating glacier. The interbedded sand seams and the generally thicker upper
aquifer south and east of the WLA represent outwash.

3.2. GROUNDWATER

Groundwater was encountered at depths ranging from 3 to 6 ft-bgs during drilling. The most recent round of
groundwater levels (i.e., from June 7, 2010) indicates depth to water measurements ranging from about 4 to 13
feet below top of casing, which corresponds to about 2 to 11 ft-bgs. Groundwater elevations range from a high
of 905.38 ft above mean sea level (ft-amsl) at MW-4S south of the WLA to 901.59 ft-amsl at MW-48 located
northwest of the WLA (Table 2). The water level in CD #30 at staff gage SG-1R was 902.86 ft-amsl. Figure 4
illustrates the groundwater contours for the Site on June 7, 2010, which indicates that groundwater generally
flows from the south and southeast toward the north and northwest.

Data collected during the Groundwater Delineation Study (June 2010, January 2009, October 2008) (Figures 4
through 6, which have been adjusted to reflect the new survey data), indicate that CD #30 serves as a discharge
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zone for the shallow aquifer. Where intermediate clay/clayey sand layer(s) are present, some of the
groundwater may locally underflow CD #30. This underflow subsequently flows in the direction of the drain,
discharging into CD #30 further downstream. The capture zone of CD #30 appears to be in close proximity to
the drain. Furthermore, it appears the drain tile located in the ditch adjacent to GP-17, GP-18, and MW-40 may
be affecting (lowering) the water level in this area.

It appears there is a very slight downward vertical gradient southeast of the WLA; otherwise, the vertical
gradients south of CD #30 are neutral, and there are slight to moderate upward vertical gradients in close
proximity to CD #30 based on the water level data at nested well locations (Table 3). These water level data
confirm that CD #30 receives discharge from the upper aquifer in this area. The vertical gradients and the fact
that some of the wells are screened at the base of the aquifer were factored into the construction of Figures 4
through 6. The potentiometric contours shown in these figures were developed based on using professional
judgment and are not computer generated.

The three rounds of groundwater elevations collected during the Groundwater Delineation Study indicate that
although groundwater elevations changed over time due to changes in precipitation, the general flow directions
and characteristics remained relatively consistent over these three sampling events. The gradients were slightly
higher (or steeper) during wetter periods and lower (or flatter) during drier periods, but the flow directions
remained consistent (Figures 4 through 6). The water levels collected in June 2010 were on average about 0.8
feet higher than the January 2009 water levels and 1.0 foot higher than the October 2008 water levels. The
most-recent round of water level measurement show higher levels than the previous rounds because May and
June 2010 were wetter than normal, and June or late spring levels tends to be higher than fall (October) and
winter (January) levels, even in years with normal late spring rainfall.

3.3. FIELD OBSERVATIONS

No significant olfactory or visual indication of impacts was observed during drilling, VAP sampling, well
installation and development, or groundwater sampling.

FID readings on soils during drilling were generally non-detectable; detectable FID readings were only observed
at boring locations GP-24 and GP-25 during this round of activities. The FID readings at these boring locations
ranged from 0 parts per million by volume (ppmv) to 2.4 ppmv at 9 ft-bgs in the boring for GP-25. VAP
groundwater samples were collected in the zones where elevated FID readings were observed.

3.4. VAP SAMPLE RESULTS

Twenty-one VAP groundwater samples were collected from boring locations GP-21 through GP-26 during this
round of activities and analyzed for VOCs. The VAP samples were collected to aid in the selection of monitoring
well locations and depths of well screens. The analytical results for detected analytes in the VAP groundwater
samples are presented in Table 4. The analytical laboratory reports for these samples are contained in Appendix
F.

3.5. GROUNDWATER SAMPLE RESULTS

Fifteen monitoring well groundwater samples and two duplicate samples (17 total samples) were collected from
selected monitoring wells at the Site. The groundwater monitoring samples were analyzed for VOCs, TAL
metals, and cyanide (total and free). The analytical results for detected analytes in the groundwater samples are
presented in Table 5. The analytical results for monitoring wells from the first round of Groundwater
Delineation Study activities conducted in 2008 are also included in Table 5, so that a side-by-side comparison of
analytical results can be made. The analytical laboratory reports for these samples are provided in Appendix F.
The data validation report for the 2010 sample data is provided in Appendix G.

3.6. EXTENT OF CHLORINATED VOCS, METALS, AND CYANIDE IN GROUNDWATER

The data from the 2008 and 2010 sampling delineate the extent of both metals and chlorinated VOCs in
groundwater west and north of the WLA. These data for chlorinated VOCs, metals, and cyanide are summarized
in the following sections.
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3.6.1. Chlorinated VOCs in Groundwater

Figure 7 provides a generalized representation of the estimated extent of chlorinated VOCs in groundwater in
the WLA and surrounding areas. This figure, which updates similar figures previously provided at the request of
USEPA, incorporates the latest results from both rounds of monitoring well sampling conducted as part of the
Groundwater Delineation Study. These recent groundwater monitoring data are supplemented by VAP results
and historic sampling information. While combining data from different sources and different timeframes
introduces some uncertainties, this figure demonstrates that the Groundwater Delineation Study provided the
data necessary to achieve the primary objective of defining the limits of impacted groundwater in the shallow
aquifer west and northwest of the WLA.

The delineation line in Figure 7 corresponds to the Boundary Criterion for vinyl chloride as specified in the ROD
(ie, 2 pg/L). Near the western limits of impacted groundwater, vinyl chloride is the only chlorinated VOC
detected in groundwater. No Boundary Criteria or groundwater to surface water interface (GSI) criteria (MDEQ,
2008) are exceeded beyond this delineation line.

As shown in Figure 7, the extent of chlorinated VOCs in the shallow aquifer above the Boundary Criterion does
not encroach on the residential properties west of Burr Oak Road. This interpretation correlates with the
results of routine sampling of these wells by the Branch - Hillsdale - St. Joseph Community Health Agency (CHA),
including the most-recent sampling in June and July 2010. This CHA sampling has shown no detectable VOCs in

the private well samples at the residences at (b) (6) and (b) (6) . Similarly,

no detectable VOCs were found in any of the 10 private well samples collected by the Branch CHA in June and
July 2010 at residences located further to the north and west along Burr Oak Road or side streets. Available well
logs show that the private wells at several of these properties are finished in the deeper aquifer. The structure

on the property shown as (b) (6) is an abandoned garage with no functioning well.

Figure 8 shows the eight land parcels in Bronson Township potentially affected by impacted groundwater
associated with the WLA or ELA. As part of OU1 implementation, the Group will seek Environmental Restrictive
Covenants designed to accomplish the following:

® Prohibit use of private wells finished in the upper aquifer (no wells completed in the upper aquifer are
known to exist at any of these properties);

® Prohibit future installation of private wells finished in the upper aquifer; and

= Prohibit future installation of wells into the lower aquifer in a manner that could cause cross-contamination
of the upper and lower zones.

In accordance with Paragraph 27C of the Consent Decree, these Declarations of Restrictive Covenants will be
substantially in the form provided by USEPA as Appendices E and F to the Consent Decree and modified as
necessary to make the documents recordable under Michigan law.

3.6.2. Metals in Groundwater

With respect to metals, the evaluation of the groundwater data collected in 2008 and 2010 for the WLA and
areas to the north and west is summarized as follows:

® Metals detected in groundwater above established GSI criteria are limited to cadmium and nickel. These
metals are primarily found at elevated concentrations above GSI criteria in shallow wells south of CD #30
within or in close proximity to the WLA (i.e., MW-7S, MW-8S, MW-29, MW-30, MW-31, and MW-32I). None of
the other metals for which MDEQ established GSI criteria (i.e., arsenic, barium, chromium, copper, lead, silver,
or zinc) exceeded GSI criteria in any sample at any well. Silver was not detected above the reporting limit in
any sample from any well.

" Metals detected in groundwater above the Boundary Criteria established in the ROD (MDEQ and USEPA,
1998) are also limited to cadmium and nickel. Cadmium and nickel concentrations above Boundary Criteria
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are generally limited to wells south of CD #30 within or in close proximity to the WLA. The one possible
exception is well MW-42, which is south of CD #30 but west of the WLA, where 126 micrograms per liter
(ng/L) of nickel were detected in the 2008 sampling. This sample exhibited the highest final turbidity (107.9
NTUs) of all of the samples collected in 2008, and the reported nickel level may have been the result of
suspended particulate in the samples. The nickel concentration at MW-42 decreased to 14.5 pg/L in the 2010
sampling event (sample turbidity = 37 NTUs). The ROD-specified Boundary Criterion is 100 pg/L.

In addition, concentrations of other metals detected in groundwater were compared to Michigan residential
health-based drinking water standards (MDEQ RRD Operational Memorandum No. 1). These comparisons were
made to ensure that other metals were not present in groundwater above health-based standard beyond the
extent of impacts defined by the chlorinated VOCs (Section 3.6.1). As indicated in the data presented in Table 4,
manganese, selenium, thallium, and vanadium concentrations occasionally exceeded health-based standards.
These exceedances were generally low-level and sporadic, and most commonly observed within or in close
proximity to the WLA in groundwater samples showing impacts from Site-related constituents above
established cleanup goals.

Arsenic was detected in groundwater samples at concentrations above Michigan residential health-based
drinking water standard (10 pg/L) at several wells, including wells outside the WLA, but these concentrations
do not show a consistent spatial or temporal pattern. For example, the highest arsenic concentration observed
in any sample was 150 pg/L of arsenic at MW-37 during the 2008 sampling. MW-37 is located approximately
900 feet northwest of the WLA and showed no detections of chlorinated VOCs or other Site-related constituents
in that 2008 sampling (Figure 7). The elevated arsenic in MW-37 may be related to naturally occurring arsenic
entrained in the sample as evident by elevated turbidity in this well during sampling. MW-37 had the second
highest final turbidity of the wells sampled in 2008 and/or 2010 (59 NTUs), and had the highest arsenic
concentration; similarly, MW-42 had the highest final turbidity (107.9 NTUs), and had the second highest
arsenic concentration of 83 pg/L.

3.6.3. Cyanide in Groundwater

Total cyanide was not detected in any groundwater sample above the Boundary Criterion of 200 pg/L. Free
cyanide (conservatively analyzed as weak dissociable cyanide) was not detected in any groundwater sample
above reporting limits.
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Table 1
NBIA Operable Unit 1 Groundwater Delineation Study
Monitoring Well Construction Details

Coordinates (ft Elevation (ft-amsl Elevation (ft-amsl
Monitoring Date ) = Top of ( Groun()i Stickup Di::::lter i:ll‘legetll: Ssl(c):‘:j‘::e Scregle/lllliser :;l::: Bg::t::nd f —
Location . . op o ft . Topo Bottom of
Installed | Northing Easting Casping E?::::ic:n (f) (inches) (Rt) | (inches) | Material(s) D:'lta;h D:f.:)th scrzen orvom !
MW-4S 8/5/1989 | 138062.85 | 12896726.90 | 913.27 910.89 2.38 2.00 5 0.01 SCH 40 PVC 6.8 11.8 904.1 899.1
MW-5D 8/5/1989 139115.83 | 12896510.56 911.71 909.49 2.22 2.00 5 0.01 SCH 40 PVC 41.1 46.1 868.4 863.4
MW-5§ 8/5/1989 | 139122.78 | 12896510.47 | 911.68 909.33 2.35 2.00 5 0.01 SCH 40 PVC 7.0 12.0 902.3 897.3
MW-6D 9/23/2008 | 139906.46 | 12896013.03 | 909.19 906.64 2.55 2.00 5 0.007 |SS/SCH40PVC| 232 28.2 883.4 878.4
MW-6S 8/8/1989 | 139906.24 | 12896017.91 909.26 906.73 2.53 2.00 5 0.01 SCH 40 PVC 7.6 12.6 8991 894.1
MW-7§ 8/3/1989 139856.76 | 12896302.87 912.55 910.27 2.28 2.00 5 0.01 SCH 40 PVC 8.0 13.0 902.3 897.3
MW-8D 8/3/1989 | 13986692 | 12895901.74 | 909.52 906.81 271 2.00 S 001 SCH 40 PVC 22.0 27.0. 884.8 879.8
MWw-8S 8/6/1989 | 139862.06 | 12895899.66 | 909.55 907.21 2.34 2.00 5 0.01 SCH 40 PVC 6.4 11.4 900.8 895.8
MW-3§ 8/6/1989 | 139628.77 | 12896576.91 910.59 907.90 2.69 2.00 5 0.01 SCH 40 PVC 5.7 10.7 902.2 897.2
MW-25 11/21/1991 | 139823.16 | 12897259.61 910.39 907.70 2.69 2.00 5 0.006 SS 12.0 17.0 895.7 890.7
MW-26 11/26/1991 | 139607.92 | 12896170.22 | 910.66 908.53 213 2.00 5 0.006 SS 10.0 15.0 898.5 893.5
MwW-27 11/25/1991 | 139256.30 | 12895889.63 | 91231 909.36 2.95 2.00 5 0.006 Ss 44.0 49.0 865.4 860.4
Mw-28 11/26/1991 | 139996.54 | 12895545.40 | 909.81 906.63 318 2.00 5 0.006 ss 10.0 15.0 896.6 891.6
MWw-29 11/27/1991 | 139824.53 | 12896497.13 | 908.99 » 906.55 2.44 2.00 3 0.006 SS 35 6.5 903.1 900.1
MW-30 2/28/2001 | 139603.85 | 12895982.61 910.30 907.89 2.41 2.00 10 0.010 SCH 40 PVC 30 13.0 904.9 894.9
MW-31 3/2/2001 | 139764.19 | 12895856.79 | 908.03 905.86 2.17 2.00 6 0.010 SCH 40 PVC 25 8.5 903.4 897.4
MW-321 2/27/2001 | 139848.10 | 12896190.22 | 909.98 907.24 2.74 2.00 3 0.010 SCH 40 PVC 9.0 12.0 898.2 895.2
MW-328 2/27/2001 | 139846.43 | 12896196.02 | 909.85 907.29 2.56 2.00 5 0.010 SCH 40 PVC 3.0 8.0 904.3 899.3
New MW-331 | 9/24/2008 | 139905.73 | 12896189.65 | 909.48 906.63 2.85 2.00 5 0.010 SCH 40 PVC 103 15.3 896.3- 891.3
MW-338 3/5/2001 | 139905.13 | 12896198.09 | 909.39 907.04 2.35 2.00 5 0.010 SCH 40 PVC 3.0 8.0 904.0 899.0
MW-36 8/1/2002 | 139790.88 | 12896187.23 | 908.66 905.95 2.7 2.00 5 N/A N/A ~19.0 ~24.0 887.0 882.0
Mw-37 8/1/2002 | 140373.51 | 12895864.61 | 91681 914.30 2.51 2.00 5 N/A N/A ~25.3 ~30.3 889.0 884.0
Mw-38 8/1/2002 | 140930.20 | 12895263.73 | 912.68 910.13 2.55 2.00 5 N/A N/A ~26.5 ~31.5 883.6 878.6
New MW-39 9/25/2008 | 140121.67 | 1289531349 | 909.29 906.50 2.79 2.00 5 0.007 |SS/SCH40PVC| 13.0 18.0 893.5 888.5
MW-40 9/24/2008 | 139980.67 | 12895199.02 | 909.37 906.69 2.68 2.00 5 0.007 |SS/SCH40PVC| 200 25.0 886.7 881.7
MW-41 5/12/2010 | 139662.78 | 12894934.36 | 908.16 908.46 -0.30 2.00 5 0.007 |SS/SCH40PVC| 245 295 884.0 879.0
MW-42 9/25/2008 | 140286.06 | 12895045.67 | 908.88 908.43 0.45 2.00 5 0.007 |SS/SCH40PVC| 180 23.0 890.4 885.4
MW-43 9/24/2008 | 140037.79 | 12895540.77 | 909.28 905.79 3.49 2.00 5 0.007 |SS/SCH40PVC| 138 188 892.0 887.0
MW-44D 9/23/2008 | 139903.34 | 12896308.17 | 909.37 906.70 2.67 2.00 5 0.007 |SS/SCH40PVC| 198 248 886.9 8819
MW-44S 9/23/2008 | 139903.60 | 12896313.61 | 909.62 906.40 3.22 2.00 5 0.007 |SS/SCH 40 PVC 45 9.5 901.9 896.9
MW-45D 9/23/2008 | 139937.48 | 12895797.30 | 909.77 906.85 292 2.00 5 0.007 |SS/SCH40PVC{ 19.5 245 887.4 882.4
MW-455 9/24/2008 | 139936.01 | 12895803.63 | 909.95 906.96 2.99 2.00 5 0.007 |SS/SCH40PVC{ 13.0 18.0 894.0 889.0
MW-46 5/13/2010 | 139851.76 | 12894748.82 | 908.57 908.86 -0.29 2.00 5 0.007 SS/SCH40PVC| 20.0 250 888.9 883.9
MWwW-47 5/11/2010 | 139892.58 | 12894954.59 | 908.75 905.54 3.21 2.00 4 0.007 |[SS/SCH40PVC| 19.7 23.7 885.8 881.8
MW-48 5/13/2010 140304.25 | 12895071.64 | 907.65 905.07 2.58 2.00 5 0.007 |SS/SCH 40 PVC 9.0 14.0 896.1 891.1
MWwW-49 5/17/2010 | 13975599 | 1289517898 | 907.85 904.90 2.95 2.00 3 0.007 |SS/SCH40PVC| 20.7 237 884.2 881.2
PZ-5 11/22/1991 | 139467.53 | 12897030.27 | 910.71 907.78 2.93 1.00 3 0.006 SCH 80 PVC 9.0 12.0 898.8 895.8
PZ-6D 11/22/1991 | 13918890 | 12897077.20 | 909.07 909.24 -0.17 1.00 3 0.006 SCH 80 PVC 57.5 60.5 851.7 848.7
PZ-6S 11/22/1991 | 139189.11 | 12897077.18 | 909.13 909.24 -0.11 1.00 3 0.006 SCH 80 PVC 9.0 12.0 900.2 897.2
PZ-7D 11/25/1991 | 139377.88 | 12895891.19 | 911.64 909.53 211 1.00 3 0.006 SCH 80 PVC 380 41.0 8715 868.5
PZ-78 11/25/1991 | 139378.06 | 12895891.40 | 911.72 909.53 2.19 1.00 3 0.006 | SCHB80PVC 9.0 12.0 900.5 897.5
SG-1R 3/6/2001 | 139871.21 | 1289622817 | 908.03 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
SG-2R 3/6/2001 | 139954.71 | 12898157.60 | 904.14 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
5G-3 N/A 138932.68 | 12896354.15 | 904.48 N/A N/A N/A N/A N/A - N/A N/A N/A N/A N/A
SG-4 N/A 139013.21 | 12896559.96 | 904.57 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
BM1 (West) 7/1/2010 139620.84 | 12895214.49 905.88 - N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
BM2 (East) 7/1/2010 | 139614.47 | 12896512.88 | 907.82 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Notes:
1. N/A = Not Available or Not Applicable
2. SCH 40 PVC = Schedule 40 Polyvinyl Chloride
3. 85 =Stainless Steel
4. SCH 80 PVC = Schedule 80 Polyvinyl Chloride
S. = Indicates values is approximate, based on best available data (total depth of well measurement, minus stick up height for bottom of screen).
6. Benchmarks BM1 and BM2 were installed on June 30, 2010 to establish a new consistent survey datum for 0U1 monitoring wells. The monitoring wells, with the exception of MW-45, were

resurveyed to the new datum. The elvations for MW-4S and the staff gages were adjusted by subtracting 0.47 ft (average difference between old and new datums) from their old elevations.
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Table 2
NBIA Operable Unit 1 Groundwater Delineation Study
Groundwater Elevation Data

Depth to Depth to Depth to Elevation (ft-amsl)

Monitoring Water Water Water Groundwater | Groundwater | Groundwater
Location 10/13/08 | 1/22/09 6/7/10 Tig ot Elevation Elevation Elevation

(ftbTOC) | (f£bTOC) | (ftbTOC) Casing 10/13/08 1/22/09 6/7/10
MW-4S§ 9.17 8.81 7.89 913.27 904.10 904.46 905.38
MW-5D 8.50 8.15 7.24 911.71 903.21 903.56 904.47
MW-5S 8.47 8.12 7.22 911.68 903.21 903.56 904.46
MW-6D 6.48 6.34 5.48 909.19 902.71 902.85 903.71
MW-6S 121 725 6.64 909.26 902.05 902.01 902.62
MW-7S 10.36 10.42 9.69 912.55 902.19 902.13 902.86
MW-8D 6.95 6.79 5.95 909.52 902.57 902.73 903.57
MW-8S 7.70 7.70 7.09 909.55 901.85 901.85 902.46
MW-9S 7.46 7.15 6.30 910.59 903.13 903.44 904.29
MW-25 N/A 7:.57 6.90 910.39 N/A 902.82 903.49
MW-26 7.51 7.17 6.23 910.66 903.15 903.49 904.43
MW-27 9.00 8.61 7.54 912.31 903.31 903.70 904.77
New MW-28 y 1 7.77 7.50 909.81 901.59 901.57 902.31
MW-29 6.45 6.40 5.69 908.99 902.54 902.59 903.30
MW-30 7.26 6.92 5.97 910.30 903.04 903.38 904.33
MW-31 5.71 5.70 4.89 908.03 902.32 902.33 903.14
MW-321 7.81 7.82 7.16 909.98 902.17 902.16 902.82
MW-32S y i | 7.68 7.02 909.85 902.14 902.17 902.83
New MW-33I 7.34 7.39 6.77 909.48 902.14 902.09 902.71
MW-33S 7.29 7.34 6.72 909.39 902.10 902.05 902.67
MW-36 5.76 5.49 4.65 908.66 902.90 903.17 904.01
MW-37 14.19 14.00 12.73 916.81 902.62 902.81 904.08
MW-38 11.89 11.78 10.35 912.68 900.79 900.90 902.33
New MW-39 7.93 7.94 7.30 909.29 901.36 901.35 901.99
MW-40 794 791 711 909.37 901.43 901.46 902.26
MW-41 N/A N/A 4.55 908.16 N/A N/A 903.61
MW-42 7.95 8.01 7.08 908.88 900.93 900.87 901.80
MW-43 6.51 6.54 5.95 909.28 902.77 902.74 903.33
MW-44D 6.43 6.21 5.34 909.37 902.94 903.16 904.03
MW-44S 7.43 7.49 6.90 909.62 902.19 902.13 902.72
MW-45D 7.56 753 6.74 909.77 902.21 902.26 903.03
MW-45S 8.03 8.06 7.40 909.95 901.92 901.89 902.55
MW-46 N/A N/A 5.68 908.57 N/A N/A 902.89
MW-47 N/A N/A 6.17 908.75 N/A N/A 902.58
MW-48 N/A N/A 6.06 907.65 N/A N/A 901.59
MW-49 N/A N/A 3.90 907.85 N/A N/A 903.95
PZ-5 7.43 711 6.23 910.71 903.28 903.60 904.48
PZ-6D N/A N/A 4.26 909.07 N/A N/A 904.81
PZ-6S N/A N/A 4.25 909.13 N/A N/A 904.88
PZ-7D 8.35 7.95 6.89 911.64 903.29 903.69 904.75
PZ-7S 8.44 8.05 6.99 911.72 903.28 903.67 904.73
SG-1R N/A N/A 1.60 908.03 902.32 902.51 902.86
SG-2R N/A N/A N/A 904.14 N/A N/A N/A
SG-3 N/A N/A N/A 904.48 903.14 N/A N/A
SG-4 N/A N/A N/A 904.57 903.03 N/A N/A
BM1 (West) N/A N/A N/A 905.88 N/A N/A N/A
BM2 (East) N/A N/A N/A 907.82 N/A N/A N/A
Notes:

1. N/A = Not Available or Not Applicable
2. Benchmarks BM1 and BMZ were installed on June 30, 2010 to establish a new consistent survey datum for OU1

monitoring wells. The monitoring wells, with the exception of MW-4S, were resurveyed to the new datum. The elvations for
MW-4S and the staff gages were adjusted by subtracting 0.47 ft (average difference between old and new datums) from
their old elevations.

Tables 1 - 3 - Well Details and DTW_6-7-2010.xIs
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Table 3

NBIA Operable Unit 1 Groundwater Delineation Study

Vertical Gradient Data
Top of Top of Bottom of | Bottom of | Midpoint of Difference in Ground Water | Difference in
S TOC Screen - ; : :
Monitoring Elevation | Length Screen Screen Screen Screen Screen Screen Midpoint Elevation Groundwater Vertical
Location (ftamsl) () Depth Elevation Depth Elevation Elevation Elevations (ftaMSL) Elevations Gradient
(ft bTOC) (ft amsl) (ft bTOC) (ft amsl) (ft amsl) (ft) 6/7/10 (ft)
MW-5D 911.71 5.40 42.90 868.81 48.30 863.41 866.11 904.47
34.07 -0.01 -0.0003
MW-5S 911.68 5.40 8.80 902.88 14.20 897.48 900.18 904.46
MW-6D 909.19 5.00 25.67 883.52 30.67 878.52 881.02 903.71
15.94 -1.09 -0.0684
MW-6S 909.26 5.40 9.60 899.66 15.00 894.26 896.96 902.62
MW-8D 909.52 5.40 23.80 885.72 29.20 880.32 883.02 903.57
15.33 -1.11 -0.0724
MW-8S 909.55 5.40 8.50 901.05 13.90 895.65 898.35 902.46
MW-32I 909.98 3.00 11.40 898.58 14.44 895.54 897.06 902.82
* 498 0.01 0.0020
MW-32S 909.85 5.00 5.30 904.55 10.33 899.52 902.04 902.83
New MW-331 909.48 5.00 13.00 896.48 18.00 891.48 893.98 902.71
7.69 -0.04 -0.0052
MW-33S 909.39 5.00 5.20 904.19 10.23 899.16 901.68 902.67
MW-44D 909.37 5.00 22.50 886.87 27.50 881.87 884.37 904.03
15.15 -1.31 -0.0865
MW-44S 909.62 5.00 7.60 902.02 12.60 897.02 899.52 902.72
MW-45D 909.77 5.00 22.10 887.67 27.10 882.67 885.17 903.03
6.20 -0.48 -0.0774
MW-45S 909.95 5.00 16.08 893.87 21.08 888.87 891.37 902.55
PZ-6D 909.07 2.95 56.66 852.41 59.61 849.46 850.94 904.81
47.96 0.07 0.0015
PZ-6S 909.13 2.95 8.76 900.37 11.74 897.42 898.90 904.88
PZ-7D 911.64 295 40.37 871.27 43.37 868.27 869.77 904.75
2897 -0.02 -0.0007
PZ-7S 911.72 2.95 11.48 900.24 14.48 897.24 898.74 904.73
Notes:
1. N/A = Not Available or Not Applicable
2. TOC = top of casing
3. ftamsl = feet above mean sea level
4. ft=feet
5. ft bTOC = feet below top of casing
6. A negative vertical gradient indicates an upward gradient.
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Table 3 (continued)

NBIA Operable Unit 1 Groundwater Delineation Study

Vertical Gradient Data
Top of Top of Bottom of | Bottom of | Midpoint of Difference in Ground Water | Difference in
g F o TOC Screen £ 5 3 4
Monitoring Elevation | Length Screen Screen Screen Screen Screen Screen Midpoint Elevation Groundwater Vertical
Location (ft amsl) (f9) Depth Elevation Depth Elevation Elevation Elevations (ftaMSL) Elevations Gradient
(ft bTOC) (ftamsl) (ft bTOC) (ft amsl) (ft amsl) (ft) 10/13/08 (ft)
MW-5D 911.71 5.40 4290 868.81 48.30 863.41 866.11 903.21
34.07 0.00 0.0000
MW-5S 911.68 5.40 8.80 902.88 14.20 897.48 900.18 903.21
MW-6D 909.19 5.00 25.67 883.52 30.67 878.52 881.02 902.71
15.94 -0.66 -0.0414
MW-6S 909.26 5.40 9.60 899.66 15.00 894.26 896.96 902.05
MW-8D 909.52 5.40 23.80 885.72 29.20 880.32 883.02 902.57
15.33 -0.72 -0.0470
MW-8S 909.55 5.40 8.50 901.05 13.90 895.65 898.35 901.85
MW-32] 909.98 3.00 11.40 898.58 14.44 895.54 897.06 902.17
498 -0.03 -0.0060
MW-32S 909.85 5.00 5.30 904.55 10.33 899.52 902.04 902.14
New MW-33I 909.48 5.00 13.00 896.48 18.00 891.48 893.98 902.14
7.69 -0.04 -0.0052
MW-33S 909.39 5.00 5.20 904.19 10.23 899.16 901.68 902.10
MW-44D 909.37 5.00 22.50 886.87 27.50 881.87 884.37 902.94
1545 -0.75 -0.0495
MW-44S 909.62 5.00 7.60 902.02 12.60 897.02 899.52 902.19
MW-45D 909.77 5.00 22.10 887.67 27.10 882.67 885.17 902.21
6.20 -0.29 -0.0468
MW-45S 909.95 5.00 16.08 893.87 21.08 888.87 891.37 901.92
PZ-6D 909.07 2.95 56.66 852.41 59.61 849.46 850.94 N/A
N/A N/A N/A
PZ-6S 909.13 2.95 8.76 900.37 1171 897.42 898.90 N/A
PZ-7D 911.64 2.95 40.37 871.27 43.37 868.27 869.77 903.29
28.97 -0.01 -0.0003
PZ-7S 91172 2.95 11.48 900.24 14.48 897.24 898.74 903.28
Notes:
1. N/A = Not Available or Not Applicable
2. TOC = top of casing
3. ftamsl = feet above mean sea level
4. ft=feet
5. ftbTOC = feet below top of casing
6. A negative vertical gradient indicates an upward gradient.
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Table 3 (continued)

NBIA Operable Unit 1 Groundwater Delineation Study

Vertical Gradient Data
Top of Top of Bottom of | Bottom of | Midpoint of Difference in Ground Water | Difference in
A TOC Screen . p : g
Monitoring Blevation | Length Screen Screen Screen Screen Screen Screen Midpoint Elevation Groundwater Vertical
Location (ft amsl) () Depth Elevation Depth Elevation Elevation Elevations (ft aMSL) Elevations Gradient
(ft bTOC) (ft amsl) (ft bTOC) (ft amsl) (ft amsl) (ft) 1/22/09 (fo)
MW-5D 911.71 5.40 42.90 868.81 48.30 863.41 866.11 903.56
34.07 0.00 0.0000
MW-5S 911.68 5.40 8.80 902.88 14.20 897.48 900.18 903.56
MW-6D 909.19 5.00 25.67 883.52 30.67 878.52 881.02 902.85
15.94 -0.84 -0.0527
MW-6S 909.26 5.40 9.60 899.66 15.00 894.26 896.96 902.01
MW-8D 909.52 5.40 23.80 885.72 29.20 880.32 883.02 902.73
1533 -0.88 -0.0574
MW-8S 909.55 5.40 8.50 901.05 13.90 895.65 898.35 901.85
MW-32I 909.98 3.00 11.40 898.58 14.44 895.54 897.06 902.16
498 0.01 0.0020
MW-328 909.85 5.00 5.30 904.55 10.33 899.52 902.04 902.17
New MW-33I 909.48 5.00 13.00 896.48 18.00 891.48 893.98 902.09
7.69 -0.04 -0.0052
MW-33S 909.39 5.00 5.20 904.19 10.23 899.16 901.68 902.05
MW-44D 909.37 5.00 22.50 886.87 27.50 881.87 884.37 903.16
15.15 -1.03 -0.0680
MW-44S 909.62 5.00 7.60 902.02 12.60 897.02 899.52 902.13
MW-45D 909.77 5.00 22.10 887.67 27.10 882.67 885.17 902.26 :
6.20 -0.37 -0.0597
MW-45S 909.95 5.00 16.08 893.87 21.08 888.87 891.37 901.89
PZ-6D 909.07 2.95 56.66 852.41 59.61 849.46 850.94 N/A
N/A N/A N/A
PZ-6S 909.13 2.95 8.76 900.37 11.71 897.42 898.90 N/A
PZ-7D 911.64 295 40.37 871.27 43.37 868.27 869.77 903.69
28.97 -0.02 -0.0007
PZ-7S 911.72 2.95 11.48 900.24 14.48 897.24 898.74 903.67
Notes:
1. N/A = Not Available or Not Applicable
2. TOC = top of casing
3. ftamsl = feet above mean sea level
4. ft=feet
5. ft bTOC = feet below top of casing
6. A negative vertical gradient indicates an upward gradient.
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NBIA Operable Unit 1 Groundwater Delineation Study

Table 4

VAP Data Summary - VOCs in Groundwater

Concentration (pg/L) by Boring Location and Depth (ft-bgs)

Constituent GP-21 GP-22 GP-23

3to7 7to11 15to 19 21to 25 7to11 13to 17 21to 25 7to11 15t0 19 20to24 |25.5t029.5| 32to36
Acetone 25U 25U 25U 24 29] 1.3 ] 25U 11] 25U 25U 250 25U
2-Butanone 25U 25U 25U 25U 0.79 ] 25 W 25U 0.63 ] 25U 25U 25U 25U
Cyclohexane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
cis-1,2-Dichloroethylene 0.25 ] 1.7 1.8 042 ] 10U 10U 10U 10U 10U 10U 10U 10U
trans-1,2-Dichloroethylene 100 10U 10U 10U 10U 10U 10U 10U 10U 100 10U 10U
1,2-Dichloroethylene (total) 20U 1.7 ] 18] 042 ) 20U 20U 20U 20U 20U 20U 20U 20U
Methylcyclohexane 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
Toluene 10U 10U 0.28 ] 0.55 ] 0.31 ) 041 ) 0.24 ) 0.22 ] 10U 0.24 ) 019 ] 0.18 ]
Trichloroethylene 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
Vinyl chloride 10U 25 1.3 10U 1.0U0 10U 10U 10U 10U 19 1.8 10U
Xylenes (total) 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U

GP-24 GP-25 GP-26
Constituent

3to7 7to11 20to 24 35t07.5 | 75t011.5 | 15.5t019.5| 23.5t027.5| 20to24 27to 31
Acetone 25U 23] 25U 25U 25U 25U 25U 25U 250
2-Butanone 250 0.67 ] 25U 25U 25U 25U 25U 25U 25U
Cyclohexane 10U 1.0U 10U 10U 0.60 ] 0.60 J 0.57 ] 10U 10U
cis-1,2-Dichloroethylene 10U 1.0U 1.0U 8.3 79 9.4 10U 10U 10U
trans-1,2-Dichloroethylene 10U 10U 1.0U 049 ) 10U 0.28 ) 10U 10U 10U
1,2-Dichloroethylene (total) 20U 20U 20U 8.8 7.9 9.7 20U 20U 20U
Methylcyclohexane 1.0U 10U 10U 10U 0.58 J,B 0.59 |,B 0.60 J,B 10U 10U
Toluene 10U 0.29 ] 0.55 ] 017 ] 10U 0.24 | 0.24 ] 0.23 ] 0.18 |
Trichloroethylene 10U 10U 10U 0.66 ] 0.56 | 10U 10U 10U 10U
Vinyl chloride 10U 10U 2.8 091 ] B85 10 10U 6.1 091 )
Xylenes (total) 20U 20U 0.31 ] 20U 20U 20 U 20U 20U 20U

See notes at end of table.
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Tables 4 VAP Data.xls

Table 4
NBIA Operable Unit 1 Groundwater Delineation Study
VAP Data Summary - VOCs in Groundwater

. For VAP sampling locations, see Figure 2.
. Only constituents detected in one or more groundwater samples are listed in this table.

See Appendix E for analytical reports and complete analytical results.

. All concentrations reported in units of micrograms per liter (ug/L).
. Data were collected for characterization only and have not been independently validated.

R -

U - Constituent not detected at indicated Reporting Limit (RL)

] - Estimated concentration detected above minimum detection limit (MDL), but below RL.

B - Constituent detected in method blank at a reportable concentration.

. For clarity, all detections are shown in bold-face type.
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Table 5
NBIA Operable Unit 1 Groundwater Delineation Study
Groundwater Monitoring Data Summary

Cle:r:::l:;?):::;;/ L Constituent Concentration (pg/L)
Comaties _—rhs o MW-6D Ha MW-6S MW-7S(DUP_2] MW-8D MW-8S
Criterion Criterion 2008 2010 2010 2008 2008 2008 2008 2008
Metals
Aluminum - - 1,330 372 430 97-u 97U 97 U 97 U 97U
Antimony 6.0 (C) 260 (D) 10 U 100 U 100U 18 U 10 U 10 U 10 U 18 U
Arsenic 10 (A) 160 5.0 ) 58] 33) 32 U 100 U 100 U 17.4 59 ]
Barium 2,000 (A) 1,300 873 | 69.5 ] 71.7 | 69 | 28.7 | 274 ] 100 U 100 U
Cadmium 5.0 10 066 U 20U 20U 0.66 U 6.2 6.4 0.66 U 0.66 U
Calcium -- -- 99,200 100,000 104,000 76,000 95,900 98,600 96,700 101,000
Chromium 11 (B) 12 (B) 53 50U 25] 22 U 5.5 5.9 22 U 50U
Cobalt - -- 70 U 70U 70U 70 U 70 U 70 U 17 U 1.7 U
Copper 1,400 (C) 32 45 U 250U 250U 81 ] 45 U 45 U 45 U 45 U
Iron - - 3,220 1,620 1,760 81 U 3,280 3,240 2,620 482
Lead 4.0 140 192 U 30U 30U 19 U 19 U 19 U 19 U 19 U
Magnesium - - 26,600 26,900 27,700 16,900 21,600 22,100 24,900 22,800
Manganese 860 (C) | 10,000 (D) 129 68.6 75.8 432 139 141 111 271
Nickel 100 140 25 U 48] 4.6 ] 199 ] 193 198 32 U 404
Potassium - - 2,500 2,000 2,060 2,740 6,720 6,890 2,340 2,810
Selenium 50 (A) 5.4 (D) 41 U 50U 50U 41 U 41 U 41 U 41 U 41 U
Sodium -- -- 30,900 29,800 30,200 4,450 21,400 21,800 32,500 16,000
Thallium 2.0 (A) 7.7 (D) 47 U 10.0 8.6 ] 10 U 47 U 47 U 47 U 6.9 |
Vanadium 45 (C) 13 (D) 70 U 0.65 ] 0.75 ] 0.64 U 0.64 U 0.64 U 70 U 0.64 U
Zinc 2,400 600 20 U 7.4] 6.5 ] 20U 45 449 5.8 | 5.6 ]

See notes at end of table.
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Table 5
NBIA Operable Unit 1 Groundwater Delineation Study
Groundwater Monitoring Data Summary

Cle:;::l(l;?):la:s;/m Constituent Concentration (pg/L)
s e MW-6D MW-6S MW-75 MW-8D MW-8S
Boundary GSI (DUP) (DUP-2)
Criterion Criterion 2008 2010 2010 2008 2008 2008 2008 2008
Cyanide
Total 200 (A) - 6.6 | 6.1 B 100 U 50 U 11 10.9 50 U 50 U
Weak Acid Dissociable - 5.6 (E) 16 U 100 U 100 U 16 U 16 U 16 U 16 U 16 U
Volatile Organic Compounds
1,1-Dichloroethene -- -- 38 U 20U 20U 019 U 019 U 019 U 32U 048 U
1,2-Dichlorobenzene - -- 26 U 20U 20U 0.13 0.51 j 0.5 ] 22 U 032 U
1,2-Dichloroethene (total) - 1,200 760 700 650 9.4 3.9 3.5 620 6.5
2-Butanone - -- 11 U 500 U 500 U 0.57 U 057 U 0.57 U 95 U 14 U
Acetone - -- 22 U 500 U 500 U 11U 25 U 25 U 18 U 28 U
Carbon Disulfide - - 26 U 100 U 100 U 013 U 013 U 013 U 22 Y 032 U
cis-1,2-Dichloroethene 70 670 710 670 620 8.2 39 3.5 540 6.5
Methylcylohexane -- - 26 U 20U 20U 0.13 0.55 ] 0.54 | 2.2 032 U
trans-1,2-Dichloroethene 100 (A) - 42 31 31 1.2 019 U 019 U 73 048 U
Trichloroethylene 5.0 210 25 26 25 10 017 U 017 U 28 U 042 U
Vinyl chloride 2.0 16 14 | 12 ] 12 ) 0.22 5.4 5.3 120 87
See notes at end of table.
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Table 5
NBIA Operable Unit 1 Groundwater Delineation Study
Groundwater Monitoring Data Summary

Cle::::'(‘:)‘:la;z;/l.] Constituent Concentration (pg/L)
Co— MW-26 MW-28 MW-29 MW-30 MW-31 MW-321 | Mw-32s
Boundary GSI (DUP-1)
Criterion Criterion 2008 2008 2008 2008 2008 2008 2008 2008
Metals
Aluminum - - 97 U 97 U 97 U 97 U 97 U 97 U 97 U 97 U
Antimony 6.0 () 260 (D) 18 U 18 U 10 U 18 U 10 U 10 U 18 U 10 U
Arsenic 10 (A) 160 100 U 32 U 32 U 10.5 3.7 6.9 ] 12.8 100 U
Barium 2,000 (A) 1,300 279 | 83.9 | 81.6 | 34.7 | 100 U 100 U 93.7 } 334 )
Cadmium 5.0 10 A | 0.66 U 0.66 U 23.2 29 9.3 3.8 271
Calcium - - 91,800 93,900 91,600 108,000 83,900 103,000 96,600 112,000
Chromium 11 (B) 12 (B) 42 5U 8.6 2.3 | 22 U 6.2 48 | 4.6 |
Cobalt - - 7 0 17 U 1.7 U 7 U 10.8 1.7 U 7 U % U
Copper 1,400 (C) 32 45 U 45 U 45 U 45 U 25U 25 U 25 U 25 U
Iron -- - 103 81 U 81 U 631 81 U 81 U 1,100 81 U
Lead 4.0 140 19 U 19 U 19U 1.9 U 19 U 19 © 19 U 19 U
Magnesium -- .- 20,900 22,200 21,700 23,200 19,700 25,500 23,300 24,700
Manganese 860 (C) 10,000 (D) 338 945 940 516 1,380 55.4 245 160
Nickel 100 140 91.6 39 ] 4.7 ] 88.3 192 191 177 348
Potassium - - 4,510 2,140 2,080 3,150 3,120 2,080 4,050 4,580
Selenium 50 (A) 5.4 (D) 41 U 41 U 41 U 41 U 41 U 41 U 41 U 41 U
Sodium - - 18,200 11,400 11,200 15,400 7,650 13,300 31,800 20,700
Thallium 2.0 (A) 7.7 (D) 10 U 10 U 47 U 47 U 47 U 8.7 ] 47 U 10 U
Vanadium 4.5 (C) 13 (D) 064 U 064 U 064 U 064 U 0.64 U 70 U 0.64 U 7 U
Zinc 2,400 600 20 U 20 U 20 U 20 U 115 74 ) 20 U 20 U
See notes at end of table.
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Table 5
NBIA Operable Unit 1 Groundwater Delineation Study
Groundwater Monitoring Data Summary

Cle:l:‘::;l(l:)‘;lla:z;ﬂ) Constituent Concentration (pg/L)
CORTEv0 — csi MW-26 Mw.ZB(DUP-l) MW-29 MW-30 MW-31 MW-321 | Mw-32§
Criterion Criterion 2008 2008 2008 2008 2008 2008 2008 2008
Cyanide
Total 200 (A) - 50 U 50 U 50U 50 U Ly ) | 5.0 93 ] 50 U
Weak Acid Dissociable -- 5.6 (E) 16 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U
Volatile Organic Compounds
1,1-Dichloroethene - - 2.3 095 U 095 U 15 U 27 U 2.7 32 1 13 U
1,2-Dichlorobenzene - - 1.0 0.65 U 065 U 1.0 U 19 U 1.9 22 U 087 U
1,2-Dichloroethene (total) - 1,200 220 94 99 250 160 99 430 200
2-Butanone - - 46 U 28 U 28 U 46 U 81 U 8.1 95 U 38 U
Acetone - - 88 U 58 U 55 U 88 U 16 U 16 18 U 73 U
Carbon Disulfide - ) | 0.65 U] 0.65 U] 1 U 1.9 4 19 22 U 087 U
cis-1,2-Dichloroethene 70 670 170 80 85 240 110 66 410 180
Methylcylohexane - - 1 065 U 0.65 U 1 19U 1.9 22 U 087 U
trans-1,2-Dichloroethene 100 (A) - 46 14 14 6.8 55 34 18 19
Trichloroethylene 5.0 210 260 170 170 12 490 390 87 160
Vinyl chloride 2.0 16 24 o o AR 11 U 61 31 U 3.1 38 1.5 0
See notes at end of table.
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Table 5
NBIA Operable Unit 1 Groundwater Delineation Study
Groundwater Monitoring Data Summary

Cle:nr::l:i::laa;/L) Constituent Concentration (pg/L)
o s e MW-331 MW-33§ Mw-36(DUP-3) MW-37 MW-38
Criterion Criterion 2008 2010 2008 2008 2008 2008 2008
Metals
Aluminum - - 207 200U 97 U 97 U 97 U 97 U 97 U
Antimony 6.0 (C) 260 (D) 18 U 100 U 10 U 10 U 10 U 10 10 U
Arsenic 10 (A) 160 100 U 94 ] 32 U 119 123 150 8.7 ]
Barium 2,000 (A) 1,300 134 127 100 U 116 124 82 96.3 ]
Cadmium 5.0 10 0.66 U 20U 0.66 U 0.66 U 0.66 U 0.66 0.66 U
Calcium -- -- 102,000 102,000 105,000 94,500 99,700 114,000 108,000
Chromium 11 (B) 12 (B) 22 U 50U 5.4 22 U 22 U 2.2 0 22 U
Cobalt -- -- 17 0 70U 17 U 1.7 U 1.7 U 1.7 U 17 Y
Copper 1,400 (C) 32 45 U 250U 113 ) 45 U 45 U 22.7 45 U
Iron - - 442 934 81 U 2,500 2,800 15,700 1,110
Lead 4.0 140 19.0 30U 2.0 J 19 U 19 U 1.9 19 U
Magnesium - - 27,600 28,500 17,900 23,800 25,000 32,600 30,800
Manganese 860 (C) | 10,000 (D) 124 88.6 42.5 189 200 317 157
Nickel 100 140 84 ] 250U 234 ) 32 U 32 U 32 32 U
Potassium - - 2,850 2,480 4,790 3,580 3,830 498 908 |
Selenium 50 (A) 5.4 (D) 41 U 50 U 8.6 41 U 41U 41 41U
Sodium - - 23,500 25,500 1,750 29,600 32,100 5,660 4,150
Thallium 2.0 (A) 7.7 (D) 47 U 100 U 47 U 47 U 51 ] 10 U 10 U
Vanadium 4.5 (C) 13 (D) 064 U 70U 0.64 U 064 U 70 U 0.64 U 064 U
Zinc 2,400 600 20 U 200U 20 U 50 U g N | 26.6 20 U
See notes at end of table.
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Groundwater Monitoring Data Summary

Table 5
NBIA Operable Unit 1 Groundwater Delineation Study

ck::::'&i::’ :;;/L) Constituent Concentration (pug/L)
R - i MW-331 MW-335 i T MW-37 MW-38
Criterion Criterion 2008 2010 2008 2008 2008 2008 2008
Cyanide
Total 200 (A) -- 50U 10.0 U 50 U 15.8 13.6 50 U 50 U
Weak Acid Dissociable - 5.6 (E) 16 U 100 U 16 U 16 U 16 U 16 U 16 U
Volatile Organic Compounds
1,1-Dichloroethene - - 24 U 10U 019 U 15 U 19 U 019 U 019 U
1,2-Dichlorobenzene - - 16 U 10U 013 U 1.0 U 13 U 013 U 013 U
1,2-Dichloroethene (total) - 1,200 360 350 14 ] 360 390 034 U 034 U
2-Butanone - -- 1 U 250 U 0.57 U 46 U 57 U 057 U 057 U
Acetone - - 14 U 250 U 11 0 88 U 11 U 11 U 11 U
Carbon Disulfide -- - 16 U 50U 013 U 1 13 U 0.13 U] 0.13 U
cis-1,2-Dichloroethene 70 670 320 310 1.2 320 350 017 U 017 U
Methylcylohexane - -- 16 U 10U 013 U 10 U 13 U 013 U 013 U
trans-1,2-Dichloroethene 100 (A) -- 40 36 0.23 | 38 42 019 U 019 U
Trichloroethylene 5.0 210 18 23 0.96 ] 14 U 1.7 U 017 U 017 U
Vinyl chloride 2.0 16 21 24 022 U 86 93 022 U 022 U
See notes at end of table.
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Table 5
NBIA Operable Unit 1 Groundwater Delineation Study
Groundwater Monitoring Data Summary

Cle:;3:':;?)‘:]a:s; /1) Constituent Concentration (pg/L)
CORsSIeR L. s MW-39 MW-40 MW-41 MW-42 MW-43
Criterion Criterion 2008 2010 2008 2010 2010 2008 2010 2008 2010
Metals
Aluminum == - 200 U 200U 414 794 3,420 542 143 ] 200 U 200 U
Antimony 6.0 (C) 260 (D) 10 U 3.1] 18 U 100 U 100 U 10 U 3.7 ) 10 U 100 U
Arsenic 10 (A) 160 49 ] 10.2 72 ) 13.8 6.2 ] 9.1 ] 83.0 100 U 100 U
Barium 2,000 (A) 1,300 85.6 | 81.5] 154 149 179 105 109 100 U 62.2 ]
Cadmium 5.0 10 0.66 U 20U 0.66 U 20U 20U 0.66 U 20U 0.66 U 20U
Calcium - - 101,000 96,200 106,000 112,000 116,000 95,700 92,700 96,500 86,000
Chromium 11 (B) 12 (B) 22 U 50U 5U 2.6] 10.1 5U 50U 22 U 50U
Cobalt - - 1.7 U 70U 24 ) 70 U 3.0]) 1.7 U 70U 1.7 U 70 U
Copper 1,400 (C) 32 45 U 250U 45 U 250U 16.4 ) 45 U 250U 45 U 250U
Iron - - 713 1,310 2,170 1,780 7,250 1,980 3,510 111 189
Lead 4.0 140 19 U 30U 19 U 30U 2.6] 19 U 30U 19 U 30U
Magnesium - -- 24,100 23,600 29,100 30,800 33,100 24,200 22,900 24,300 23,500
Manganese 860 (C) 10,000 (D) 488 567 249 143 310 165 107 280 222
Nickel 100 140 32 U 250U 126 14.5 ] 19.2 ] 115 J 5.5] 149 | 10.2 )
Potassium -- -- 1,940 1,630 1,820 1,420 3,870 1,810 1,100 2,040 1,580
Selenium 50 (A) 5.4 (D) 41U 50U 41 U 50U 50U 41 U 50U 41 U 50U
Sodium -- -- 12,400 10,400 29,200 28,600 25,100 14,400 12,200 9,890 4,070
Thallium 2.0 (A) 7.7 (D) 47 U 100 U 10 U 53] 100 U 47 U 56 B 10 U 100 U
Vanadium 45 (Q) 13 (D) 0.64 U 70U 0.77 J 1717 8.4 12 ) 70 U 064 U 70 U
Zinc 2,400 600 20U 72} 20U 9.7 ] 322 20 U 200U 20 U 200U
See notes at end of table.
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Table 5
NBIA Operable Unit 1 Groundwater Delineation Study
Groundwater Monitoring Data Summary

Cle:l:::'(l;‘:)‘:la::;/l.) Constituent Concentration (pg/L)
SR o 23 MW-39 MW-40 MW-41 MW-42 MW-43
Criterion Criterion 2008 2010 2008 2010 2010 2008 2010 2008 2010
Cyanide
Total 200 (A) - 50U 7.2] 50 U 54 B 100U 50 U 54] 50 U 100 U
Weak Acid Dissociable - 5.6 (E) 16 U 100U 16 U 100 U 100U 16 U 100 U 1.6 U 100 U
Volatile Organic Compounds
1,1-Dichloroethene s - 019 U 1.0U 0.190 1.0U0 10U 019 U 10U 13 U 1.7 0
1,2-Dichlorobenzene - - 013 U 1.0U 013 U 1.0U 1.0U 013 U 10U 087 U 170
1,2-Dichloroethene (total) - 1,200 12 7.8 034 U 20U 20U 034 U 20U 200 69
2-Butanone - 057 U 25U 057 U 25U 25U 0.57 U 25U 38 U 42 U
Acetone - - 11w 25U n B 1 25 U 2.7]) 11 0 25U 73 X 42 U
Carbon Disulfide - - 0.13 U] 50U 0.13 U] 50U 50U 0.13 UJ 50U 087 U 84 U
cis-1,2-Dichloroethene 70 670 11 7.4 017 U 10U 10U 017 U 10U 170 58
Methylcylohexane - 013 U 1.0U 013 U 10U 1.0U 0.13 U 1.0U 087 U 1.7 U
trans-1,2-Dichloroethene 100 (A) -- 0.69 | 04] 019 U 1.0U 10U 019 U 10U 34 11
Trichloroethylene 5.0 210 017 U 10U 017 U 10U 10U 017 U 10U 110 62
Vinyl chloride 2.0 16 1.6 1.2 0.26 ] 0.50 ) 23 022 U 0.50 ) 1.5 U LIy
See notes at end of table.
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Table 5

NBIA Operable Unit 1 Groundwater Delineation Study

Groundwater Monitoring Data Summary

Cle:::::'(‘;‘tl):la:ﬁ;/l.) Constituent Concentration (pg/L)
nstituent
I ity s MW-445 MW-44D MW-45S o,
Criterion Criterion 2008 2010 2008 2010 2008 2010 2010
Metals
Aluminum -- - 97 U 2000 224 200 U 228 200 U 200 U
Antimony 6.0 (C) 260 (D) 10 U 100 U 18 U 100 U 18 U 100 U 100 U
Arsenic 10 (A) 160 32 U 100 U 4.8 ] 5.1] 4.1 ] 4.7 ] 100U
Barium 2,000 (A) 1,300 100 U 734 ] 68.5 | 66.7 ) 79.2 ] 69.8 | 69.6 ]
Cadmium 5.0 10 0.66 U 20U 066 U 20U 0.66 U 20U 20U
Calcium - -- 107,000 107,000 99,200 105,000 101,000 98,300 98,000
Chromium 11 (B) 12 (B) 22 U 6.3 22 U 7.5 5.2 50U 50U
Cobalt - -- 1.7 U 70U 1.7 U 70U 1.7 U 70U 70U
Copper 1,400 (C) 32 45 U 250U 45 U 250U 9.9 j 250U 250U
Iron - - 81 U 127 1,180 2,280 731 751 667
Lead 4.0 140 19 U 30U 19 U 30U 19 U 30U 30U
Magnesium -= - 25,200 26,600 24,800 26,200 28,400 27,900 27,900
Manganese 860 (C) 10,000 (D) 51.1 31.8 100 65.0 144 122 121
Nickel 100 140 11.8 | 83 ] 11.8 | 250U 16.8 | 10 ) 109 ]
Potassium - - 1,490 1,510 2,050<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>